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KJIIOHEBÞIE CJIOBA: 3enéHaa nmepcHKOBaA TIA, MHOTOAMHDIÑ BpeMMTEJIb, HOBO KOPMOBOe pacTenne, 
2KV3HECHHBIM IMKJI, AHTOIOQMKJIHYECKHÑ, Anonua, XoKKai Oo. 


ABSTRACT. Valeriana fauriei Briq. is a caprifoli- 
aceous perennial herb cultivated in Japan as a medicinal 
crop. In 2020, the occurrence of Myzus (Nectarosi- 
phon) persicae (Sulzer, 1776) was found on V. fauriei 
in greenhouses in northern Hokkaido, northern Japan. 
This is the first report of M. persicae occurring on V. 
fauriei in the world. Laboratory experiments revealed 
that the aphid populations collected from V. fauriei 
were polyphagous and anholocyclic. 


PE3IOME. Banepnana utanpancKas (Valeriana 
fauriei Brig.) — MHoroneTHee TpaBAHMCToe pacTeHue 
ceMelicTBa )KHMOJIOCTHBIX, BO3eJIbIBAeMOe B ATOHHH 
Kak JieKapCcTBeHHad KysIbTypa. B 2020 r. B renmnnax Ha 
cepepe Xokkaliyo (cepep AnoHNM) Ha Heli Oba BIIep- 
BbIe OOHapyxKeHa 3eéHad TepcuKoBasd TIA — Myzus 
(Nectarosiphon) persicae (Sulzer, 1776). Jlasopatop- 
HbI€ 9KCICPHMEHTHI MOKa3aIM, YTO MOMMYIAWMN TIEÑ, 
coOpanupte Ha V. fauriei, ObLIM MHOTOAAHbIMH H AHTO- 
JIOUMKIMYCCKUMH. 


Introduction 


Valeriana fauriei Brig. (Japanese common name: 
Kanoko-s6) is a caprifoliaceous perennial herb distrib- 
uted in the Russian Far East (Amur Oblast, Khabarovsk 
Krai, Primorsky Krai, and Sakhalin Oblast: Kuril and 
Sakhalin Islands), Northeast China (Manchuria), North 
and South Korea, Japan, and Taiwan [POWO, 2021]. In 
Japan, this plant is cultivated as a medicinal crop, and its 
roots and rhizomes are used for “Kiss6-kon”, a crude 
drug with sedative effects [Ishida, 2018]. Hokkaido is 
the largest production area for this crop in Japan. 

Uehara-Ichiki [2020] report six plant viruses infect- 
ing V. fauriei, namely broad bean wilt virus 2 (BBWV-2), 


cucumber mosaic virus (CMV), gaillardia latent virus 
(GaILV), ligustrum necrotic ringspot virus (LNRSV), 
asparagus virus 2 (A V-2), and tomato spotted wilt orthoto- 
spovirus (TSWV). BBWV-2 and CMV are transmitted 
by aphids [Kondo et al., 2005; Koch et al., 2020]. Al- 
though the vectors of GaILV and LNRSV are unknown, 
carlavirus to which the two species belong is commonly 
transmitted by aphids or whiteflies [Koch et al., 2020]. 
Therefore, research on aphids occurring on V. fauriei is 
important for the control of viral diseases of this plant. 

To date, only four aphid species belonging to the 
genus Aphis have been recorded on V. fauriei, namely 
A. fabae Scopoli, 1763, A. patriniae Takahashi 1966, A. 
patvaliphaga Pashtshenko, 1994, and A. spiraecola 
Patch, 1914 [Blackman, Eastop, 2008, 2021; Higuchi, 
Miyazaki, 1969; Holman, 2009]. Whereas, V. officina- 
lis L., which is a related species distributed in Europe, is 
known as a host plant for following 17 aphid species 
belonging to five genera: A. fabae, A. gossypii Glover, 
1877, A. patriniae, A. spiraecola, A. spiraephaga Müller, 
1961, A. solanella Theobald, 1914, A. valerianae Co- 
wen, 1895, Dysaphis brancoi (Borner, 1950) [including 
ssp. rogersoni (Stroyan, 1955)], D. leefmansi (Hille Ris 
Lambers, 1954) [including ssp. krumbholzi Miller, 1961 
and ssp. valentinae Shaposhnikov, 1974], Macrosi- 
phum centranthi Theobald, 1915, Ma. euphorbiae (Th- 
omas, 1878), Ma. rosae (Linnaeus, 1758), Ma. stellar- 
iae Theobald, 1913, Ma. valerianae (Clarke, 1903), 
Myzus ornatus Laing, 1932, M. persicae (Sulzer, 1776), 
and Sitobion avenae (Fabricius, 1775) [Blackman, Eas- 
top, 2008, 2021; Holman, 2009]. Therefore, V. fauriei 
may be a host plant of multiple aphid species. 

In 2020, the author found a red or green aphid 
species occurring on V. fauriei plants cultivated in 
greenhouses in Hokkaido Prefecture, northern Japan. 
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The aphid did not belong to any species previously 
recorded on this plant. Here, the aphid species was 
identified. Moreover, the host range and life cycle of the 
aphid species occurring on V. fauriei were examined. 


Materials and methods 


Field survey 


Surveys were conducted on nursery V. fauriei plants 
(Fig. 1) cultivated in a greenhouse in Nayoro in April 
2020 and on potted V. fauriei plants cultivated in a 
greenhouse in Pippu in October, November, and De- 
cember 2020. Both study regions located in northern 
Hokkaido, northern Japan. Aphids were collected in 
plastic bags with plants and transported to the laborato- 
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ry. The aphid samples were preserved in 70 % ethanol 
for identification. Parts of the samples collected from 
Nayoro in April and from Pippu in October were used in 
rearing experiments. 


Identification 


Adult aphids were mounted on slides in Canada 
balsam following the method described by Martin [1983] 
and identified based on morphological features follow- 
ing the identification keys described by Miyazaki [1971] 
and Choi et al. [2019]. The following materials were 
examined: 10 adult apterous viviparous females (spec- 
imen numbers in the author’s collection: #26095—27004): 
JAPAN, Hokkaido, Nayoro City, Fûren-chô, Midori- 
machi, on Valeriana fauriei, 7.1v.2020, leg. Daisuke 
Sasaki; 13 adult apterous viviparous females (#37098— 
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Figs 1-9. Valeriana fauriei plant, Myzus persicae occurring on the plant, and plant damage caused by the aphid: 1 — nursery plant of 


V. fauriei, 2 — colony infesting the plant part near the growing point; 3 — adult apterous viviparous female; 4 — colony infesting the 
underside of a lower leaf; 5-6 — adult apterous viviparous females; 7 — alate viviparous female; 8 — smearing of the upper side of a lower 
leaf with honeydew and exuviae produced by the aphids; 9 — withered the leaves of V. fauriei, 1-3 — Nayoro (April 2020); 4-7 — Pippu 
(December 2020); 8-9 — Pippu (November 2020). 

Puc. 1-9. Valeriana fauriei, Myzus persicae 4 NospexdeHHA, BbI3BaHHble Te: | — caxenypl V. fauriei, 2 — kononna, Nopaxalomasd 
YaCTb pacCTeHHA pAOM C TOYKOÑ pocta; 3 — B3pocsad OecKpbiad 2%KHBOpOLAMat CAMKA; 4 — KONOHMA, Woparxkalollait HWKHIOIO YacTb 
HHXHETO JIMcTa; 5—6 — B3pocible OecKpBIbIe 2%KHBOPOLALHe CaMKH; 7 — KpblaTad KHBOpPOJANJAA CAMKA; 8 — BEpXHAA CTOPOHa HHXHETO 
JIMCTAa, 3arpa3HéHHad MeBAHOH pOcoli H 9K3yBHA TIEŇ; 9 — yBaquMe mucTba V. fauriei, 1-3 — Haépo (ampenp 2020 r.); 4-7 — Hunny 
(gexaOpp 2020 r.); 8-9 — Iunny (noa6ps 2020 r.). 
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38010) and six adult alate viviparous females (#3801 1— 
38016): JAPAN, Hokkaido, Kamikawa-gun, Pippu-chd, 
Minami 1 sen, on V. fauriei, 14.x.2020, leg. Daisuke 
Sasaki; five adult apterous viviparous females (#49094— 
49098) and five adult alate viviparous females (#49099— 
50003): same date as above except 2.x1.2020; five adult 
apterous viviparous females (#50012—50016) and five 
adult alate viviparous females (#50017—50021): same 
date as above except 16.xi1.2020. 


Host range 


Individual red adult apterous viviparous female col- 
lected from each of the two localities (Nayoro and Pippu) 
were released on potted plants of buckwheat, Fagopyrum 
esculentum Moench. The two populations (Nayoro and 
Pippu) derived from each single female were reared at 
20 °C under a 16L:8D photoperiod and used in host range 
and life cycle experiments. Potted plants of the following 
six species were examined: V. fauriei (Caprifoliaceae), 
potato (Solanum tuberosum L., Solanaceae; ‘Kita-akari’), 
buckwheat (F. esculentum, Polygonaceae; ‘Kita-wase- 
soba’), broad bean (Vicia faba L., Fabaceae), chard (Beta 
vulgaris L. var. cicla L., Amaranthaceae; ‘Ideal’), and 
lettuce (Lactuca sativa L., Asteraceae; ‘Cisco’). They 
were infested with adult apterous viviparous females 
(five adults per a potted plant) and then maintained at 20 
°C under a 16L:8D photoperiod. The adults were re- 
moved from the plants 24 h after infestation, and their 
offspring were observed until they developed into adults. 
Five replicates were tested for each aphid population and 
plant species. 


Life cycle 


From each of the two populations (Nayoro and 
Pippu), single red adult apterous viviparous females 
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were transferred to new potted buckwheat plants and 
reared over four generations at low temperature (15 °C) 
under a short photoperiod (10L:14D). The generation 
of the single adult was defined as the first generation. 
The host plants were replaced with new plants for each 
generation. Five replicates were tested for each aphid 
population. Morphs of newborn adults in each genera- 
tion were morphologically discriminated using a stereo 
microscope. To determine whether the alate viviparous 
females that appeared in the third generation in the 
population from Pippu were gynoparae or alienicolae, 
the offspring-birth ofthe alatae and the developments of 
progeny were observed on new buckwheat plants under 
the same temperature and photoperiod as above. Off- 
spring-birth of the alatae appeared in the fourth genera- 
tion in the population was also observed. 


Results 


Field survey 


In Nayoro, red aphids colonized the stems and leaves 
near the growing point (Fig. 2). The colony was small 
and comprised adult apterous viviparous females (Fig. 
3) and their nymphs. No apparent plant damage was 
observed. In Pippu, red or green aphids densely colo- 
nized the undersides of lower leaves (Fig. 4) and plant 
parts near the growing point. The colonies comprised 
adult apterous and alate viviparous females (Figs 5-7) 
and their nymphs. In Pippu, the aphids caused smearing 
of the upper sides of lower leaves with honeydew and 
exuviae produced by the aphids (Fig. 8) and withering 
of plant parts near the growing point (Fig. 9). Ant 
attendance was not observed at either site or any time 
point. 


Figs 10-11. Myzus persicae collected from Valeriana fauriei: 10 — adult apterous viviparous female (specimen number: 37098); 11 — 


alate viviparous female (specimen number: 38011). Scale bars: 1 mm. 


Puc. 10-11. Myzus persicae co6pamnas c Valeriana fauriei: 10 — Bspocnaa Oeckpbliad KHBOpogamasI CaMKa (HOMep 9K3eMIIIApa: 
37098); 11 — kppmataa xnBoponamas caMKa (HoMep oK3emnapa: 38011). Macmra6nsie smHeliku: | MM. 
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Identification 


All specimens (Figs 10-11) collected from V. fauriei 
were identified as Myzus (Nectarosiphon) persicae (Sulz- 
er, 1776), commonly known as the green peach aphid or 
peach-potato aphid, based on the morphological features 
of adult apterous viviparous females (Fig. 10). 


Host range 


The offspring of populations from Nayoro and Pip- 
pu developed into adult apterous viviparous females in 
all replicates of all host plant species. 


Life cycle 


Morphs in each of the four generations are shown in 
Fig. 12. In the population from Nayoro, all adults were 
apterous viviparous females in all replicates over the 
four generations. In the population from Pippu, adults 
were mainly apterous viviparous females in all repli- 
cates over the four generations. Five alate viviparous 
females appeared in one-fifth of the replicates in the 
third generation. The alatae in the third generation 
settled and produced offspring on buckwheat. The off- 
spring developed into adult apterous viviparous females 
on the same plant. One to three alate viviparous females 
also appeared in all replicates in the fourth generation. 
They settled and produced offspring on buckwheat. 
Males were not observed in this experiment. 


Discussion 


The present study recorded the occurrence of M. 
persicae on V. fauriei. This is the first report of M. 
persicae occurring on V. fauriei in the world. In the 
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field survey in Pippu, some damage to V. fauriei 
caused by M. persicae was observed. Therefore, M. 
persicae can be regarded as a pest of V. fauriei. In 
addition, M. persicae is a highly efficient vector of 
plant viruses and can transmit over 100 virus species 
[Blackman, Eastop, 2017]. Thus, M. persicae may 
also be important as a vector of viral diseases of V. 
fauriei. Additional aphid species on V. fauriei must be 
recorded in further studies. 

Host range experiment indicated that M. persicae 
populations from Nayoro and Pippu were able to repro- 
duce on six plant species, including V. fauriei, belonging 
to different plant families. This result is consistent with 
polyphagy which is a typical characteristic of M. persicae 
[Blackman, Eastop, 2017; Van-Emden et al., 1969]. 

In the life cycle experiment, all adults in the popula- 
tion from Nayoro were apterous viviparous females. In 
the population from Pippu, most adults were apterous 
viviparous females, although alate viviparous females 
also appeared. The alatae could by either gynoparae or 
alienicolae. In this experiment, all alatae settled and 
produced offspring on buckwheat. This result indicates 
that the alatae were alienicolae, not gynoparae, because 
the gynoparae of M. persicae reproduce only on Prunus 
and some related genera [Van-Emden et al., 1969]. 
Moreover, males did not appear in either populations. 
Based on the above results, both M. persicae popula- 
tions were anholocyclic, not holocyclic, androcyclic, or 
intermediate [Margaritopoulos et al., 2002]. 

According to Hori [1929]’s statement about holocy- 
clic life cycle of M. persicae in Hokkaido, the emigrants 
appear in early to late June and the immigrants (= gyno- 
parae) appear in mid to late October. However, in the 


P. 1/5 rep. 





Fig. 12. Morphs of two M. persicae populations reared on buckwheat plants (15 °C, 10L:14D) over four generations (Gen — generation 


of the single adult viviparous female initially transferred on buckwheat at maintained (15 °C, 10L:14D) was defined as the first generation; 
N — population from Nayoro; P — population from Pippu; rep — replication; APT — apterous viviparous female; ALT — alate viviparous 
female). 

Puc. 12. Moppþsi aByx nonynannă M. persicae, BbIpalljeHHbIx Ha pacTeHHAX rpeunxH (15 °C, 10L:14D), B reaenve YeTbIpëx TMOKOJIeHHÑ 
(Gen — TlokosleHHe CMMHCTBEHHOÑ B3pOCIOÑ 2XkHBOpOLAMel CAMKH, NeEpBOHAYAJIÞHO mepenecënnoq Ha rpeunxy (15 °C, 10L:14D), O10 
IIpHHATO Kak TlepBoe nmokonenne; N — nonynauua n3 Haépo; P — nonynauna uz unmy; rep — pasmuoxenue; APT — Oecxppiiaa 
*kuBOpOAMHad caMKa; ALT — KkpbuiaTad %XMBOpOAMIad CaMKa). 
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present field survey, the viviparae of M. persicae were 
observed in early April in Nayoro and in mid December 
in Pippu. This result supports the conclusion of the life 
cycle experiment that the populations from both Nayoro 
and Pippu were anholocyclic. 

Miyake et al. [2017] report M. persicae parthenoge- 
netically overwintering in many greenhouses in eastern 
Hokkaido and consider them anholocyclic for the fol- 
lowing two reasons: (1) colonies in the greenhouses in 
winter were consisted of only apterous adults and 
nymphs; (2) males were not observed in October among 
M. persicae alatae occurring on sugar beets cultivated 
outdoors in the same survey area. The present study 
experimentally revealed that M. persicae populations 
from Nayoro and Pippu in northern Hokkaido are an- 
holocyclic. This result more certainly indicates that the 
anholocyclic populations of M. persicae are distributed 
even in Hokkaido, where almost the entire region has a 
subarctic climate. 


Acknowledgements. The author is grateful to Mr. Kat- 
suhiro Furukawa (Kamikawa Agricultural Experiment Sta- 
tion, Hokkaido Research Organization) and Mr. Akihiro 
Mori (Agricultural Technologies Dissemination Division, 
Department of Agriculture, Hokkaido Government) for their 
cooperation for my research. 


References 


Blackman R.L., Eastop V.F. 2008. Aphids on the world’s herbaceous 
plants and shrubs, 2 volume set. New York: John Wiley & Sons. 
1460 pp. 

Blackman R.L., Eastop V.F. 2017. Taxonomic Issues // Van-Emden 
H.F., Harrington R. (eds.). Aphids as Crop Pests, 2nd Edition. 
Wallingford: CABI. P.1—36. 

Blackman R.L., Eastop V.F. 2021. Aphids on the World’s Plants. 
http://www.aphidsonworldsplants.info/ (Accessed on 10 Febru- 
ary, 2021). 


251 


Choi H., Kim H., Lee W., Lee M., Shin S., Lee S. 2019. Taxonomic 
review of genus Myzus (Hemiptera: Aphididae) in the Korean 
peninsula, with descriptions of three new species // Journal of 
Asia-Pacific Entomology. Vol.22. No.3. P.675—-683. 

Higuchi H., Miyazaki M. 1969. A tentative catalogue of host plants 
of Aphidoidea in Japan // Insecta Matsumurana. Supplement. 
Vol.5. P.1-66. 

Holman J. 2009. Host plant catalog of aphids. Dordrecht: Springer. 
1140 pp. 

Hori M. 1929. [Major Aphids on Agricultural and Horticultural 
Crops in Hokkaido] // Report of the Hokkaido Agricultural 
Experimental Station. Vol.23. P.1—163 [in Japanese]. 

Ishida N. 2018. Characteristics of Medicinal Crop Production in 
Hokkaido, Japan // Geographical Studies. Vol.93. No.1 P.1—7. 
[in Japanese]. 

Koch K.G., Jones T.K.L., Badillo-Vargas LE. 2020. Arthropod 
vectors of plant viruses // Awasthi L.P. (ed.) Applied Plant 
Virology. London: Academic Press. P.349-379. 

Kondo T., Fuji S.I., Yamashita K., Kang D.K., Chang M.U. 2005. 
Broad bean wilt virus 2 in yams // Journal of General Plant 
Pathology. Vol.71. No.6. P.441-443. 

Martin J.H. 1983. The identification of common aphid pests of tropical 
agriculture // Tropical Pest Management. Vol.29. No.4. P.395-411. 

Margaritopoulos J.T., Tsitsipis J.A., Goudoudaki S., Blackman R.L. 
2002. Life cycle variation of Myzus persicae (Hemiptera: Aphi- 
didae) in Greece // Bulletin of Entomological Research. Vol.92. 
No.4. P.309-319. 

Miyake N., Yasuoka S., Ueda S., Takashino K. 2017. Occurrence 
and Suppression of Beet Western Yellows in Sugar Beet Beta 
vulgaris: 1, Identification of the Vector Insect in Eastern Hok- 
kaido // Annual report of the Society of Plant Protection of North 
Japan. Vol.68. P.179-184. [in Japanese]. 

Miyazaki M. 1971. A revision of the tribe Macrosiphini of Japan 
(Homoptera: Aphididae, Aphidinae) // Insecta Matsumurana. 
Vol.34. No.1. P.1-247. 

POWO. 2021. Plants of the World Online. Facilitated by the Royal 
Botanic Gardens, Kew. Published on the Internet: http:// 
www.plantsoftheworldonline.org/ (Accessed on 24 February 2021). 

Uehara-Ichiki T., Ohashi M., Hanada K., Igarashi M., Hishida A. 
2020. Identification and pathogenicity of plant viruses infecting 
Valeriana fauriei in Japan // Journal of General Plant Pathology. 
Vol.86. No.4. P.310-315. 

Van-Emden H.F., Eastop V.F., Hughes R.D., Way M.J. 1969. The 
ecology of Myzus persicae // Annual Review of Entomology. 
Vol.14. No.1. P.197-270. 


